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APPARATUS, AND ASSOCIATED METHOD,
FOR FACILITATING ROUTING OF DATA IN
A RADIO COMMUNICATION SYSTEM
HAVING A MOBILE NODE CAPABLE OF
ROAMING MOVEMENT

The present mvention relates generally to a manner by
which to facilitate routing of data generated by a mobile
node operable 1n a radio communication system, such as a
cellular communication system that provides for data com-
munication services. More particularly, the present inven-
tion relates to apparatus, and an associated method, by
which to determine routing information to be used to route
data originated at the mobile node to eflectuate a data
communication service.

The routing information includes substantially all of the
information needed by the mobile node to route data to be
communicated therefrom when the mobile node 1s posi-
tioned within the coverage area of any part of the radio
communication system. The routing information 1s deter-
mined and provided to the mobile node upon the mobile
node’s registration with the network. The routing informa-
tion includes information that can be used later by the
mobile node when later positioned at another location. A
subsequent request for new routing information when the
mobile node 1s positioned subsequently at another location
1s obviated as the routing information initially provided to
the mobile node includes routing information that might
subsequently be needed when the mobile node 1s subse-
quently repositioned.

BACKGROUND OF THE INVENTION

The use of modern communication systems through
which to communicate information to effectuate communi-
cation services 1s a practical necessity of many aspects of
modern society. Various types of communication systems
have been developed and deployed, used pursuant to the
cllectuation of varied types of communication services.
With continued technological advancements, new types of
communication systems continue to be developed and
deployed. The technological advancements, when imple-
mented 1 a communication system, generally provide for
the communication of data at increased transmission rates
and at, and between, locations at, or between which, such
communications had not been practically possible.

Advancements 1n digital communication technologies are
amongst the technological advancements that have been
included in many modern communication systems. Various
advantages are provided when digital communication tech-
niques are used 1n a communication system. For instance,
the ability to provide improved communication efliciencies
1s possible by removing communication redundancies in the
transmitted data. And, when data 1s digitized, the digitized
data can be communicated during discrete intervals. Circuit-
switched connections need not be used; instead, shared
channels, such as packet-switched channels, can be defined
and used upon which to communicate the data.

A radio communication system 1s an exemplary type of
communication system. In a radio communication system,
data 1s communicated between communication stations to
cllectuate a communication service upon radio channels.
Radio channels are defined upon radio links that form parts
of the electromagnetic spectrum. Many radio communica-
tion systems use digital communication techniques pursuant
to the communication of data between the communication
stations of a radio communication system. The use of digital
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communication techniques in which communication redun-
dancies are removed out of the data prior to 1ts communi-
cation 1s particularly advantageous 1n a radio communica-
tion system due to the bandwidth limitations regularly
associated therewith. That 1s to say, the bandwidth of the
radio channels available upon which to communicate data 1s
limited. And, the communication capacity of many radio
communication systems are limited by the bandwidth capac-
ity of the radio channels. The communication capacity 1s
increased by increasing the efliciency of the manner by
which the data 1s communicated upon the radio channels.

Various advantages are provided by radio communication
systems, 1n contrast to theiwr wireline counterparts. Costs
associated with the initial installment and deployment of a
radio communication, for instance, are generally less than
the corresponding costs required to install and to deploy a
counterpart wireline system. Additionally, and significantly,
a radio communication system 1s implementable as a mobile
communication system. In a mobile communication system,
one or more of the communication stations 1s mobile, viz.,
permitted mobility.

A cellular communication system 1s a type of radio
communication system, the networks of which have been
installed over significant portions of the populated areas of
the world. Successive generations of cellular communica-
tion systems have been developed and deployed. Many of
such systems are popularly utilized, 1n some areas approach-
ing, or even exceeding, the levels of usage of their wireline
counterparts.

Cellular communication systems increasingly are utilized
to permit high speed data services to be effectuated there-
through. Data messaging services are amongst the commu-
nication services that increasingly are effectuated through
operation of a cellular communication system.

A mobile node positioned within the coverage area
encompassed by a cellular communication system sends, or
receives, data forming the data messages. Data messages
that are to be terminated at the mobile node are sent by the
network part of the communication system by way of a
down-link, or forward-link, channel to the mobile node.
And, data messages originated at the mobile node are
transmitted upon an up-link, or reverse link, channel to the
network part.

In order for the data messages to be communicated
successiully, the messages must be routed through the
network to their destination, 1.e., the mobile node or another
communication station. Due to the mobaility inherent of the
mobile node, the routing of data messages are dependent
upon the location of the mobile node when the data message
1s to be communicated. Appropriate routing information 1s
required, e.g., at the mobile node to identify the route by
which a data message originated thereat 1s to be communi-
cated. The routing information needed to be used differs,
depending upon with what portion of the network of the
cellular communication system that the mobile node com-
municates. When the mobile node roams beyond the area
encompassed by its home network, e.g., the mobile node
must communicate by way of a non-home network. In order
for the mobile node to be permitted to communicate by way
of the non-home network, the operators of the respective
networks must have 1n place arrangements that provide for
access to the mobile node to commumicate by way of the
non-home network. Agreements between the operators to
permit such communication are sometimes referred to as
being roaming agreements. In areas that are encompassed by
more than one cellular communication system, a roaming
agreement might be 1 place between the operator of the
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home network of the mobile node and one, but not another,
ol the non-home networks. In order to send the data mes-
sage, the message must be communicated by way of the
non-home network whose operator maintains a roaming, or
other appropriate agreement, with an operator of the home
network of the mobile node. Tunnelled, or non-tunnelled,
communication paths are used, depending upon the struc-
tures of the networks through which the data message 1s to
be routed as well as the agreements between the operators of
the networks.

In short, routing information that is required to commu-
nicate a data message 1s dependent upon the location of the
mobile node when the data message 1s communicated.
Providing the mobile node with routing information, albeit
necessary to permit the communication of data message
therefrom, conventionally requires mobile-node registration
and re-registration to ensure that the routing information 1s
current and accurate. This conventional need to perform
multiple registrations 1s sometimes unwieldy.

If a manner could be provided by which better to deter-
mine and provide to the mobile node routing information to
be used by the mobile node to route data pursuant to a data
communication service when the mobile node 1s positioned

at any location encompassed by a radio communication
system, improved communication operations would result.

It 1s 1 light of this background information related to
communication of data in a radio communication system
that the significant improvements of the present mmvention
have evolved.

SUMMARY OF THE

INVENTION

The present invention, accordingly, advantageously pro-
vides apparatus, and an associated method, by which to
tacilitate routing of data generated by a mobile node oper-
able 1 a radio communication system, such as a cellular
communication system that provides for data communica-
tion services.

Through operation of an embodiment of the present
invention, a manner 1s provided by which to determine
routing information to be used to route data originated at the
mobile node to effectuate a data communication service.
Routing information i1s determined and provided to the
mobile node, thereby to provide the mobile node with
information necessary to route data when the mobile node 1s
positioned at any of many locations encompassed by the
cellular communication system.

Substantially all of the information needed by the mobile
node to route the data that 1s to be communicated therefrom
when the mobile node i1s positioned at any of various
locations encompassed by a radio communication system 1s
contained 1n the routing information that 1s provided to the
mobile node. The routing information i1s determined and
provided to the mobile node upon registration of the mobile
node with the network. The routing information includes
information that 1s usable immediately by the mobile node,
immediately to send data messages {from the location at
which the mobile node 1s positioned as well as, subse-
quently, later to send data messages when the mobile node
1s positioned at other locations. A subsequent request for
new routing information when the mobile node 1s positioned
subsequently at another location 1s obviated as the routing
information initially provided to the mobile node includes
the routing information that 1s subsequently used to route
data through the network of the communication system
when positioned at a subsequent location.
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In one aspect of the present invention, a method 1s
provided by which to handle a multiplicity of carrier asso-
ciations amongst a multiplicity of carriers, with a multiplic-
ity of inter- and intra-relationships that determines routing
information responses that are to be returned to a mobile
node. The routing information 1s subsequently used at the
mobile node to route data that 1s communicated by the
mobile node. The relationships between the diflerent carri-
ers, 1.e., operators, of the different networks collectively
forming the cellular communication system, and their
respective operating relationships therebetween are deter-
minative of the routing that 1s to be used by the mobile node
to communicate the data messages. Due to the potential
multiplicity of relationships between the various carriers and
multiple possibilities of data routing, the number of routing
possibilities, as a function of the position at which the
mobile node 1s located, 1s potentially significant. Determi-
nations are made of the various possibilities and the routing
information of the various possibilities 1s provided to the
mobile node, such as during initial registration of the mobile
node.

Thereby, upon registration, the mobile node 1s provided
with the routing information to permit seamless transitions
between different partnered carriers when the mobile node
roams beyond 1ts home network. Seamless transitions are
also provided to areas operated by disjoint carriers. Because
the routing information to permit appropriate routing ot data
messages by the mobile node when positioned at any of
various locations 1s provided to the mobile node at one time,
repeated requests for routing information or registrations
precipitating downloading of routing information, 1s obvi-
ated.

Further through operation of an embodiment of the
present invention, the routing information 1s formed and sent
to the mobile node as part of a registration-request response.
That 1s to say, the mobile node generates a registration
request, such as at initiation of a communication session or
upon 1nitial powering of the mobile node. The registration
response miformation includes the routing information that
comprises all of the necessary routing imnformation, includ-
ing that associated with partnered carrier associations. This
information includes provisions for tunneled and non-tun-
neled roaming agreements, uni-directional roaming, and
intra-net routing changes within sub-network portions of a
network operated by a single carrier or operator.

In another aspect of the present invention, the routing
information 1s determined at a registration server to which a
registration, or other request, generated by the mobile node
1s routed. The request generated by the mobile node includes
indicia associated with a home network associated with the
mobile node as well as 1indicia associated with the network
through which the mobile node presently communicates.
Responsive to this information, determinations are made at
the registration server of various routing paths by which to
route data, depending upon the location of the mobile node.
Once the various routing information 1s determined, the
routing information 1s communicated to the mobile node.
The routing information 1s stored at the mobile node, and
used, as necessary, subsequently to route data messages that
are originated at the mobile node.

Thereby, simplified communication procedures are pro-
vided by which to provide the mobile node with routing
information that 1s to be used by the mobile node to address,
or otherwise cause the routing of, the data messages to a
desired relay device.

In these and other aspects, therefore, apparatus, and an
associated method, 1s provided for a radio communication
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system. The radio communication system has a mobile node
operable to communicate data by way of a radio link with a
fixed network. The mobile node 1s associated with a home
network provider that provides communication services for
communication with the mobile node when the mobile node
1s positioned to communicate with a first portion of the fixed
network, and the mobile node 1s permitted mobility, select-
ably to be positioned to commumcate with at least at a
second portion of the fixed network. Communication ser-
vices are provided at the at least the second portion of the
fixed network by at least one non-home network provider.
Determination of routing information by which to route the
data communicated to the mobile node, when positioned to
communicate with any of the first and at least second
portions of the fixed network, 1s facilitated. A registration
request detector 1s adapted to receive indications of a
registration request generated by the mobile node. The
registration request detector detects values of the registration
request. At least a first table 1s accessible at least responsive
to detection by the registration request detector of the values
of the registration request. The first table contains routing
information indexed together with indicia associated with
selected values of the registration request. A routing deter-
miner 1s adapted selectably to receive indications of selected
routing information contained in at least the first table. The
routing determiner 1s responsive, at least in part, to the
routing information to determine the routing by which the
data 1s to be communicated by the mobile node. The routing
determined by the routing determiner 1s usable by the mobile
node when positioned to communicate with the any of the
first and at least second portions of the fixed network.

A more complete appreciation of the present invention
and the scope thereof can be obtained from the accompa-
nying drawings that are briefly summarized below, the
following detailed description of the presently-preferred
embodiments of the mvention, and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1illustrates a functional block diagram of a radio
communication system in which an embodiment of the
present mvention 1s operable.

FI1G. 2 illustrates a message sequence diagram of signal-
ing generated in the radio communication system shown 1n
FIG. 1 during exemplary operation of an embodiment of the
present invention.

FI1G. 3 illustrates a method flow diagram representative of
the method steps carried out at the registration server
forming part of the radio communication system shown 1n
FIG. 1 during operation of an embodiment of the present
invention.

FIG. 4 1illustrates a method flow diagram listing the
method steps of the method of operation of an embodiment
of the present invention.

DETAILED DESCRIPTION

Referring first to FIG. 1, a digital radio communication
system, shown generally at 10, provides for the eflectuation
of communication of data messages with mobile nodes, of
which the mobile node 12 is representative. The data mes-
sages are communicated to, and from, the mobile node by
way of radio channels, here represented by the arrow 14,
defined upon a radio air interface. Data messages originated
at the mobile node are communicated to a network part of
the communication system by way of reverse-link, or up-
link, channels defined upon the radio air intertface. And, data
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messages originated at the network part of the communica-
tion system are communicated to the mobile node by way of
forward-link, or down-link, channels defined upon the radio
air interface.

Due to the inherent mobility of the mobile node, the
mobile node 1s positionable at successive times, at succes-
sive positions. The position at which a mobile node 1s
located when a data message 1s to be communicated there-
from, or 1s to be received therefrom, 1s, 1n significant part,
determinative of which portion of the network part of the
communication system with which the mobile node com-
municates. Diflerent network parts, sometimes operated by
different network operators, are deployed over differing
geographical areas. And, differing network parts, operated
by differing network operators, are sometimes deployed to
encompass substantially, or completely, overlapping geo-
graphical areas with which one of the network portions 1s a
preferred portion to be used to effectuate communication of
the data messages with the mobile node. And, a single
network part 1s sometimes further subdivided into sub-parts.
And, the mobile node communicates with an appropnate
sub-part of the network part.

The network part shown 1n figure of the communication
system 10 1s exemplary and 1s here shown to include a first
radio access network (RAN-1) 18, a second radio access
network (RAN-2) 22, and a third radio access network
(RAN-3) 24. The separate radio access networks are repre-
sentative of separate portions of the network part of the
communication system. Each of the radio access networks 1s
operated by a different operator or carrier. The radio access
networks 18 and 22 are representative, alternately, of net-
work portions that are deployed over separate geographical
areas and of network portions that are overlaid upon one
another but operated by separate operators. And, the third
radio access network 24 includes sub-portions, here sub-

portions 3A, designated at 24-A, 3B, designated at 24-B, 3B,
designated at 24-C, and 3D, designated at 24-D.

In the illustration of the figure, the mobile node 12 1s
positioned 1n proximity to the first radio access network 18.
Movement of the mobile node permits 1ts positioning sub-
sequently at other locations, such as locations in proximity
to the second and third radio access network. Communica-
tions with, and by, of the data messages are generally
cllectuated with the portion of the network part 1n whose
proximity that the mobile node 1s positioned.

The first radio access network 18 has a network provider
code (NPC), NPC1, associated therewith. The second radio
access network has a second network protection code,
NPC2, associated therewith. And, each of the sub-portions
of the third radio access network 24 has a network provider
code associated therewith. That 1s to say, the sub-portion
24- A has a network provider code NPC3A associated there-
with; the sub-portion 24-B has a network provider code
NPC3B associated therewith; the sub-portion 24-C has a
network provider code NPC3C associated therewith; and the
fourth sub-portion 24-D has a network provider code
NPC3D associated therewith.

The network provider codes each form unique value
sequences, or otherwise are of values that uniquely 1dentily
the network portions or sub-portions with which the codes
are associated. A mobile node 1s associated with a particular
portion or sub-portion of the network part of the commu-
nication system. Such portion 1s referred to as the home
network of the mobile node. Due to the atorementioned
mobility of the mobile node, the mobile node 1s positionable,
not only to communicate with the home network of the
mobile node when the mobile node 1s positioned 1n prox-
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imity thereto but, alternately, to communicate with other
portions or sub-portions of the network part of the commu-
nication system when the mobile node 1s positioned out of
proximity with its home network. The network provider
code of the home network of the mobile node 1s referred to
as the home NPC while the network provider code of the
portion of the network part with which the mobile node 1s
positioned when communications are to be effectuated there-
with 1s referred to as the current network provider code, the
current NPC.

Gateways (GWYs) connect the radio access networks to
a communication fabric 32. The communication fabric i1s
here representative of any communication network or
mechanism through which data messages, for delivery to a
mobile node, or communicated by a mobile node 1s routable.

The network part of the communication system further
includes a relay 36 that 1s coupled, by way of the commu-
nication fabric and an appropriate gateway to a radio access
network with which the mobile node communicates. And,
the relay, in turn, 1s coupled to a server 38, here a Black-
berry™ Enterprise server (BES). Data messages originated
at, or otherwise provided to, the server 38 for delivery to a
mobile node 12 are routed by way of the relay 36 to an
appropriate radio access network and communicated by way
of radio channels defined upon a radio air interface extend-
ing to the mobile node, thereby to deliver to the mobile node
the data message.

A registration server 42, operable pursuant to an embodi-
ment of the present invention 1s positioned 1n parallel with
the relay 36. The registration server 42 1s 1dentified with a
fixed address, e.g., a fixed IP (Internet Protocol) address, and
maintains connectivity by way of the communication fabric
and the gateways, to each of the radio access networks, here
represented by the three radio access networks 18, 22, and
24. During operation, the registration server provides to a
mobile node information relay host routing information. The
relay host routing information provides routing information
to the mobile node to mform the mobile node routing
information needed to route data messages originated at the
mobile node to the relay 36.

In the exemplary implementation, the routing information
provided to the mobile node includes separate routing infor-
mation to permit routing of data messages by the mobile
node when positioned 1n a plurality of different locations.
That 1s to say, the routing information that 1s provided to the
mobile node includes separate routing sequences, individual
sequences which are used by the mobile node depending
upon the location of the mobile node when a data message
1s to be communicated by the mobile node. By downloading
to the mobile node a plurality of diflerent routing sequences
of routing information, the information 1s available to the
mobile node, and a separate request need not be made by the
mobile node for the routing information when the mobile
node moves between the coverage areas covered by separate
network portions of the communication system. The routing,
information to be used by a mobile node such as to place 1n
a header part of a packet-formatted message formed by the
mobile node, 1s determined by various factors.

The home network associated with the mobile node, the
current location of the mobile node, and roaming agree-
ments between diflerent network operators all are determi-
native ol the routing information that i1s to be used by the
mobile node. Dynamic determination of the routing infor-
mation 1s determinable by the registration server. As roam-
ing agreements change, indicia of such changes 1s provided
to the registration server and such changes are evidenced in
the routing information subsequently created by the regis-
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tration server and forwarded to a mobile node. Timeliness of
the information 1s also best assured.

FIG. 2 illustrates a message sequence diagram, shown
generally at 48, representative of exemplary signaling gen-
crated during operation ol an embodiment of the present
invention. Here, the mobile node initiates contact with the
registration server 42 through the generation of a registration
request that 1s sent, indicated by the segment 52, to the
registration server. The registration request mcludes values
that identily the home NPC of the home network associated
with the mobile node together with a current NPC value of
the radio access network with which the mobile node 1s
currently positioned. The registration request 1s sent, by way
of the radio air interface, a radio access network and the
communication fabric to be delivered to the registration
server. The registration server 1s identified with the fixed IP
(Internet Protocol), or other, address, known to the mobile
node, and such address 1s used to address and used to route
the registration request to the registration server.

When the registration request i1s delivered to the registra-
tion server, the registration server extracts, as indicated by
the block 54, the home NPC and current NPC information
contained 1n the registration request. And, this extracted
information 1s used at the registration server to determine
routing information, sequences of which, when provided to
the mobile node, are selectably used to route data messages
to the relay 36. The routing information 1s determined
through, 1n the exemplary implementation, execution of an
algorithm, indicated by the block 56. Once the routing
information 1s ascertained, a response message 1s formed,
populated with the routing information. And, the response 1s
returned, indicated by the segment 58, to the mobile node.
Once delivered to the mobile node, and as indicated by the
block 62, the routing information 1s extracted from the
response and the extracted information 1s stored at the
mobile node. When a data message 1s subsequently to be
used to address data messages subsequently formed at the
mobile node for communication to the relay 36. Once
delivered and stored at the mobile node, the mobile node
need not separately again request the information as the
information 1s stored at the mobile node to permit routing of
the data messages when the mobile node 1s positioned at any
of various locations throughout the area encompassed by the
communication system 10.

The registration server operates, responsive to delivery of
the registration request, to form a mapping of NPCs to relay
host routing information. This routing nformation when
returned to the mobile node 1dentifies to the mobile node
that, for a given NPC, messages originated at the mobile
node should be sent to a selected IP address, port, and access
point. This permits messages formed at the mobile node to
be routed to the relay, using different paths, based upon the
NPC values. Thereby, when a single operator, such as the
operator of the third radio access network, has associated
therewith a plurality of NPCs, the NPCs are associated to a
single relay host routing information entry. And, the NPCs
of different operators, such as the operators of the first and
second radio access networks 18 and 22, are associated to a
single relay host routing information entry. And, if needed,
the plurality of NPCs associated with a single operator are
associated to more than one relay host routing information
entry. And, more specifically, operation of the registration
server pursuant to an embodiment of the present invention,
provides dynamic mapping of NPCs to relay host routing
information entries at registration ol a mobile node based on
the home NPC and the current NPC values contained 1n the
registration request.




US 7,362,730 B2

9

When the mobile node roams, messages are routable by
an appropriate routing path based on any appropriate crite-
ria, e.g., based upon whether a roaming agreement exists
with a particular carrier. If a roaming agreement 1s 1n place
between the home operator of the mobile node and the
operator 1n whose coverage arca the mobile node 1s posi-
tioned, the messages are able to be sent using direct con-
nections of the two carriers. Otherwise, the messages are
routed to the other wireless carrier by way of the relay.

In the exemplary implementation, three relay database
tables are mamtained and accessed to perform mapping
operations at the registration server. The database tables are
maintained at, or accessible by, the registration server. A first
table, referred to as a carrier2NPC, contains carrier, NPC
group, NPC, and description information.

A second table, a carrierHRT table includes service name,
carrier, NPC group, APN, IP address, UDP, and UOS
information.

And, a third table, a carrier association table contains
carrier, carrier NPC group, partner, partner NPC group, and
tunneled service information.

FI1G. 3 illustrates a method flow diagram shown generally
at 72, representative of operation of the registration server to
form the routing information to be downloaded to the mobile
node. The method 72 in the exemplary implementation
forms an algorithm whose execution forms the routing
information.

First, and as indicated by the block 74, the home NPC and
current NPC values contained 1n the registration request
delivered to the registration server are extracted. Then, and
as 1dicated by the block 76, a list of relay host routing
information entries associated with the home NPC are
retrieved and stored. And, thereafter, as indicated by the

block 78, for each relay host routing entry, all associated
NPCs are retrieved, stored, and linked.

Thereafter, and as indicated by the block 82, for each row,
the NPCs of the roaming partners of the relay host routing,
entries are retrieved, stored, and linked therewith. The relay
host routing information entries that are linked to the NPCs
of the roaming partners are based on selected critena.
Namely, 1f tunneled service i1s available, the NPCs are
associated with corresponding relay host routing informa-
tion. Otherwise, the NPCs are associated with relay host
routing information of the roaming partner.

Depending upon the type of system by which the radio
access network 1s formed, the relay host routing information
selectably diflers. The relay host routing information 1s a set
of data returned to the mobile node by the registration server.
When the network 1s a GPRS, CDMA, or IDEN network, the
relay host routing information contains at least the Internet
Protocol address, port, access point name (APN), and qual-
ity of service values, values of all of which are selectably
utilized by the mobile node, later to route a data message
through a relay host.

FIG. 4 illustrates a method, shown generally at 88, of the
method of operation of an embodiment of the present
invention. The method facilitates determination of routing
information by which to route data communicated by a
mobile when the mobile node 1s positioned with any of a first
and at least second portions of a fixed network.

First, and as indicated by the block 92, values of the
registration request generated by the mobile node are
detected. Then, and as indicated by the block 94, at least a
first table 1s accessed to ascertain routing information
indexed together with indicia associated with selected values
of the registration request.
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And, as indicated by the block 96, routing by which the
data 1s to be communicated by the mobile node 1s deter-
mined. The routing 1s usable by the mobile node when
positioned to communicate with any of the first and at least
second portions of the fixed networks.

By providing the mobile node with various routing infor-
mation, the mobile node i1s able to route a data message
formed thereat to an appropriate relay host wrrespective of
the location at which the mobile node 1s positioned when the
data message 1s to be communicated. A separate inquiry
need not be made by the mobile node when the mobile node
1s repositioned to a new location to enquire of the routing
information. Improved communication thereby results.

The previous descriptions are of preferred examples for
implementing the invention, and the scope of the invention
should not necessarily be limited by this description. The
scope of the present invention 1s defined by the following
claims:

The mvention claimed 1s:

1. Apparatus for a radio communication system having a
first network and at least a second network permitting of
mobile-node communications, said apparatus for facilitating,
dissemination of routing information by which to route data
from a mobile node by way of any of the first and at least
second networks, said apparatus comprising:

a registration request detector adapted to receive indica-
tions of a registration request from the mobile node,
said registration request detector for detecting values of
the registration request;

at least a first table accessible at least responsive to
detection by said registration request detector of the
values of the registration request, said first table con-
taining routing-data entries indexed together with 1ndi-
cia associated with selected values of the registration
request;

a routing information determiner adapted selectably to
receive indications of selected routing-data entries con-
tammed 1n said at least the first table, said routing
information determiner, responsive at least in part to
the registration request, for determining routing infor-
mation based at least in part on the routing-data entries,
by which the data 1s to be communicated from the
mobile node by way of any of the first and at least
second networks.

2. The apparatus of claim 1 wherein one of the first and
at least second networks comprises a home network pro-
vider, and wherein the registration request said registration
request detector 1s adapted to receive comprises 1dentifica-
tion of the home network provider and wherein the 1indicia
associated with the selected values of the registration request
indexed together 1n said first table comprises the identifica-
tion of the home network provider.

3. The apparatus of claim 2 wherein one of the first and
at least second networks comprises a non-home network
provider and wherein the registration request that said
registration request detector 1s adapted to receive further
comprises identification of the non-home network provider
and wherein the routing determined by said routing deter-
miner 1s further responsive to the identification of the
non-home network provider.

4. The apparatus of claim 2 wherein the routing informa-
tion determined by said routing information determiner 1s
turther responsive to the 1identification of the home network
provider.

5. The apparatus of claim 1 wherein the radio communi-
cation system further comprises a registration server,
wherein said registration request detector 1s embodied at the
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registration server, and wherein the registration request 1s
delivered to the registration server.

6. The apparatus of claim 5 wherein said at least the first
table and said routing determiner are embodied at the
registration server.

7. The apparatus of claim 1 further comprising a third
network wherein the second and third networks, respec-
tively, encompass at least partially overlapping coverage
areas, communication services provided at the second net-
work by a first non-home network provider and communi-
cation services provided at the third network by a second
non-home network provider, the routing information deter-
mined by said routing information determiner further
responsive to whether roaming agreements are in place with
the first non-home network provider and with the second
non-home network provider.

8. The apparatus of claim 7 wherein the first network
comprises a home network 1 which communication ser-
vices are provided by a home network operator and wherein
the routing determined by said determiner 1s further respon-
sive to whether the agreements, 1f any, 1n place between the
home network provider and the first non-home network
provider and the home network provider and the at least the
second non-home network provider.

9. The apparatus of claim 1 wherein the routing deter-
mined by said routing determiner comprises an internet
protocol address to be used to address the data to be routed
pursuant to the mobile-node communications.

10. The apparatus of claim 1 wherein the routing infor-
mation determined by said routing immformation determiner
comprises direct routing forming direct paths between at
least a selected one of the at least the second network and the
first network.

11. The apparatus of claim 1 wherein the routing-data
entries imndexed at said at least the first table together with the
indicia associated with the selected values of the registration
request comprise host routing-data entries associated with a
home network provider.

12. The apparatus of claim 11 wherein the routing infor-
mation determined by said routing information determiner
includes, 1n part, the host routing information-data entries
indexed together at said at least first table with the home
network provider.

13. The apparatus of claim 11 wherein at least one of the
first network and the second network comprises a plurality
of network parts, wherein said at least first table further
indexes together host routing-data entries with the network
parts of the at least one of the first network part and the
second network part.

14. The apparatus of claim 13 wherein the routing infor-
mation determined by said routing imnformation determiner
includes, 1 part, the host routing-data entries indexed
together at said at least first table with the network parts of
the at least one of the first network part and the second
network part.
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15. A method of communicating 1n a radio communica-
tion system having a first network and at least a second
network permitting of mobile-node communications, said
method for facilitating dissemination of routing information
by which to route data communicated by a mobile node, said
method comprising:

recerving a registration request from the mobile node;

detecting values of the registration request;

accessing at least a first table to ascertain routing-data
entries 1ndexed together with indicia associated with
selected values of the registration request; and

determining routing information by which the data 1s to be
communicated from the mobile node by way of any of
the first and at least second networks; and,

transmitting the routing information to the mobile node 1n
response to the registration request.

16. The method of claim 15 wherein the registration
request detected during said operation of detecting com-
prises 1dentification of a home network provider and
wherein the indicia associated with the selected values
accessed during said operation ol accessing comprise the
identification of the home network provider.

17. The method of claim 15 wherein the registration
request detected during said operation of detecting com-
prises 1dentification of a non-home network provider, the
routing determined during said operation of determiming
further responsive to the identification of the non-home
network provider.

18. The method of claim 15 further comprising a third
network, wherein the second and third networks, respec-
tively, encompass at least partially overlapping coverage
areas, communication services provided at the second net-
work by a first non-home network provider and communi-
cation services provided at the third network by a second
non-home network provider, and wherein the routing infor-
mation determined during said operation of determining 1s
further responsive to whether roaming agreements are 1n
place with the first non-home network provider and with the
second non-home network provider.

19. The method of claim 18 wherein the first network
comprises a home network 1 which communication ser-
vices are provided by a home network operator, and wherein
the routing determined during said operation of determining
routing 1s further responsive to whether the roaming agree-
ments, 11 any, 1n place between the home network provider
and the first non-home network provider and the home
network provider and the at least the second non-home
network provider comprise bi-directional agreements.

20. The method of claim 15 and wherein said operations
of detecting, accessing, and determining are performed at a
registration server.
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